Summary: The "antioxidant" enzymes Superoxide dismutase, catalase and glutathione peroxidase were assayed in a biological model with low oxygen tension (red cells from cord blood of newborn infants). Catalase and glutathione peroxidase activities in red cells of newborns were significantly lower when compared with their mothers and with normal controls. In contrast, Superoxide dismutase activity was unchanged. Thus, normal activities of Superoxide dismutase seem to be necessary in order to protect red blood cells from Superoxide radicals during foetal life, while even low activities of catalase and glutathione peroxidase are sufficient to protect red blood cells from hydrogen peroxide. No correlation was found between the "antioxidant" enzyme activities present in cord blood erythrocytes and the bilirubin concentrations during the first days of life. Nabelschnurblut-Erythrocyten 
Introduction
Various biological injuries can be produced by free oxygen radicals (1) (2) (3) (4) (5) (6) (7) . Much evidence has accumulated that Superoxide dismutase plays a key role in protecting aerobic systems against Superoxide radicals (8) . In fact the complete reduction of a molecule of oxygen yields intermediates, including O~2 (superoxide radical), whose dismutation is catalysed by superoxide dismutase according to the reaction:
Moreover there are ancillary mechanisms, catalases and peroxidases, which can remove hydrogen peroxides (6, (9) (10) (11) (12) . These enzymes are ubiquitous in the cells of respiring organisms, where they counteract the potential toxicity of superoxide radical anions or hydrogen peroxide. These enzymatic systems cope well at normal oxygen partial pressure, but are insufficient at higher levels. Studies in bacteria and in mammalian cells have confirmed that superoxide dismutase can be induced by high oxygen pressure and diminished during hypoxia (13) (14) (15) (16) (17) . A simple model for investigating the behaviour of "antioxidant" enzymes in human beings is represented by the comparative study of these enzymes in cord (20) , and expressed as first order reaction rate constant per g of haemoglobin (k/g Hb). Glutathione peroxidase was assayed on crude haemolysate using r-butylhydroperoxide as a substrate (20); enzyme activity was expressed as Mmoles of NADPH oxidized per minute per g of haemoglobin (U/g Hb).
Each assay was performed at 30 °C and was carried out in duplicate for Superoxide dismutase and glutathione peroxidase and in triplicate for catalase. Haemoglobin was determined in duplicate on each haemolysate according to the method recommended by the International Committee for Standardization in Haematology (21). Statistical analysis was performed by the Student's t test, while differences between newborns and their mothers were tested by paired t statistics.
Results
The mean values and statistical differences of ery throcyte Superoxide dismutase, catalase and glutathione peroxidase activities in cord blood and in venous blood from mothers and normal subjects are reported in Mothers' erythrocyte catalase arid glutathione peroxidase were higher than in normal women (P < 0.02 and P < 0.001 respectively). The values of erythrocyte superoxide dismutase activity were similar in all the groups of subjects examined.
Discussion
In order to evaluate the influence of very low oxygen pressure on erythrocyte "aritioxidant" enzymes we studied Superoxide dismutase, catalase and glutathione peroxidase activities in cord blood of newborn infants and in the blood of their mothers. Mothers, in fact, appear to be the most suitable control group, because maternal influenQe on cord blood enzymes, is then taken into account.
Our results indicate that erythrocyte glutathione peroxidase and catalase activities were significantly lower in cord blood than in mothers, while Superoxide dismutase was unchanged. Low activities of glutathione peroxidase in cord blood were previously reported by many authors (22) (23) (24) (25) (26) (27) (28) It is worth mentioning that no correlation was found between the levels of erythrocyte antioxidant enzymatic activities present in cord blood and the levels of bilirubin during the first days of life.
Λ good agreement on Superoxide dismutase, catalase and glutathione peroxidase activities in pregnant women does not exist in previously published data (27) (28) (29) 35) , probably because the blood samples were not obtained at the same period of pregnancy. In the group of mothers we have studied, the blood samples were obtained at the beginning of labour, and the three enzymes were tested on the same sample. While erythrocyte Superoxide dismutase values were unchanged, our data indicate a significant increase of glutathione peroxidase and catalase in comparison with normal women. The high levels of glutathione peroxidase and catalase in pregnant women could be related to a hormonal effect and not to the increase in reticulocytes and younger cells (as suggested by Rudolph & Wong (27) ), as the activities of these enzymes are not age-dependent (36, 37) .
